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izl^#2 7&C&, ir>-b-^J-^D 2 1 ~2 n Tb^^^icm*^ 
frZm^r _out (WitWU -fe>^^n^^ 2 X T?fcju RAM17j 
f#Wt/t>y77l3 1 &:frLTffi;fr2*l£f§-J§T _out ) **^A^4x, T>^" 
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Z?2 5<DAtl1%?-lZttl,TmtlZftZ> B ZtllZ£V\ 4 O^l/^Wfi level 1.3, 
levell.2, levell.l, levelLOOfatl^ 1 otf) l"<;Mfi#;i^£ *U -£<£>ig^£ 
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!:ON^ii:t5f#?:S[}iJtSo ZLZ1T% m^J##sel _out 2\fyh<D 
[0 0 6 0] 
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, 0" {cfcHBttSft, 3>hn-7i*»6©§tG_«p^ 
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[0 0 6 5] 

[0 0 6 6] 

fit', n^hD-ylO^D^A^ty 1 H3~H51C 

[0 0 6 7] 
(*-f >4W : 03) 

) o 

[0 0 6 8] 

(^>f >j?ta- u -fey hflisi : 04) 

3>hn-^ltt, l)-feyh##rst &#-fe>-tf-#I:/n y * 2 1 ~2 n 
<Z)-fe>-tf- 16 1 ~16 n lZttlsT&jj-tZ> Uf^^S 201) . 



1 8 
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[0 0 6 9] 

<DUi?X$mr _sel fc^-fil" 1" &Cir*yhf& 

2 0 2) „ 
[0 0 7 0] 



fc^ Z3>hn-^1«, fg#max _ level £ 3 tC*f bt 

(X-r^S 2 0 3) „ 
Z.niZ& y, l//<;bai^j|lIg&3C0^^>^ 2 8<Z)^J^> h-ffi (<t#c _out ) 
3" £&S 0 
[0 0 7 1] 

#C&C, n>hn-^l{i, jf#W _ram OTif^A»y774 tC*fLTffi 
^Sil^C, l/^X^^gr _sel iZ'&^TMlRV&lzyVmzrU V V 2x COR 
AM 1 7x &C*fLT, fe#ltcR_x (x=l ~n ) ^ffiij-fS Uf>V^S204 
) . 

33T% l/^X##r _sel Si* yVWJU v 9 («c) fc^ffe 

C0T&Sfc#>, " x=r _sel " C0B5£%£&£ o 

ittJCJ:*;, l/^X^#r _sel IZMJ^Vf^y^izfU y 9 2x (x=r _se 
1=1 ~n ) COR AM 1 7x l/^;i/m*HIS& 3 (D&jj^^c _out 

h^t = " 3" ) #S£&£;ftS 0 
[0 0 7 2] 

•eiT, Zt^hn-^ltt. P£?X#fitr _sel #» n " Tf&Sj&^fr, 
t)*>±T©fl^l ~^^cnJC*f^bfe-fe>if^J^D y ? 2j ~2 n CO R AM 1 7 
j_ ~17 n \Z n 3" ^flP^ji^nfc^S^SrWJ-rS Uf^S 2 0 5) „ 
[0 0 7 3] 

7.7- v -7 S 2 o 5 cofUMco^. #^^*^7T^vn^, n>hn-7itt 
, l/^^fflr _sel $r^f>^'J^>hlt Ufy^S 2 0 6) ^f>y^S2 

0 4 {c^y, ysufr e>„ 



1 9 
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RAMI 7 j ~1 7 n 3" ##£&£*l£o 

±faiS3CD*-f>#L3Slcy Ur>^S2 0 7) „ 

[0 0 74] 

tt, fW^T (H^-ft-f) &*JSBffi" 0" (timer =0) IC-fe »y htSIilT 
[0 0 7 5] 

#lBr _sel Sr*JJB«'* 1 " IC-fe y h f & Uff^S10 3)' o 
[0 0 7 6] 

srfi^.fc^^swaa'rs (*^ys 104) . 

£©«8!J©*S*, " timer ^Etime " ft^n^ff^S 1 0 

9 izmtio 

[0 0 7 7] 

^ff^Sl 0 4 <3D*ffS0<Olg*, " timer ^Etime " 3 > h 

n-^itt, i/S?**ftr _sei jce£oT»3RUfeiz>iJ-8l:7n 2x ©y-*- 

D^'yf 1 2x lC*fLT. M^psel_x fcffi^-rs,, 

3>hD-^lli. ##rsel_x &-fe ^if^J^n y * 2 x 
*A?»77l 3x lC*fbTm^Jt--5i:ft{C, M^sel _level & l/"Ol/flJ2j|g» 
3 ICMLTm^l"* (X^^/^S 10 4). 

iflJCfcy* -fe^-fr^n y * 2x COtf-^^mg& 1 5x ©ffi^7## (ft* 
S3l*fir*) 14. 7tnn>f7f 12x ^Lt, #-5f P _out tLT, n> 

t>t^jyn^^2x ©RAMI 7x ffiffiijH S^f^t/t>)/7 7 
1 3x 5:^11, fg-ifr _out hit, Ssffiy > ^ 6 U«"*/I/ffi27iaB& 3 tC-^ 
X.e>4x€>o fit, l"<;i/ffi;*7®i&3 T'fcL -fe # 2 7 fC J; yfe-gr _out ffi 



2 0 
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**te-3sei _ ou t tuf3-^2 6i:^f) 

7=3-^2 6&, -fg-^sel _out lCt£oT, 4 l/^/MBlevell.3, leve 
11.2, levell.l, levelLOtfJ-fpfJlfr 1 l/^;Mfi&jg#*f ^©jltfl^tlfc 
l/^;i/ffitt, 7>^2 55:^IT, M-f-c _ level £ LTffi:fr£*lSo 
[0 0 7 8] 

#cic, nvhn-^iit 5(Z>aj;frfg^comp# M i" 

*\ ^&fc*>l^;i/ffl#[II{&3tf>ffi;*j'fS# (l"<;Ht) c _level >-?-?lJ:/ 
D>y^2x <Z>hr-**ft*I|gg&l 5x ©m^#P _out it/t^t^gfr&fl 
(X^y^S 106) „ 
iCDWJ30©#§*, " comp=l" T*&o£%S-{C&, tifS^f'y^S109 

[0 0 7 9] 

Xf'y/S10 6OflJg!|©^ " comp= 1 " TfJfcfrofc*^ 3>bD-7 

1 tt, ftSP*^ ^(DZJ V^timer tftpl93£tti$l(SHtiae T'&Sjb^frfc WJ^ 
£ (Xf>y^S 107) „ 

30^!!©^ " timer = Htime " "eft^o fc»^tCti. ^tS^T7^ 
S 1 1 0 (D&JllCjifro 

nt% ZKZ>" timer =Htime " ©Sfttt, fTO# >f V© # >f Vfittimer 

i#5r^ira7t-t5Wtt, timer =Htime " £#|MT££„ 

[0 0 8 0] 

Xf^^S 1 0 7 ©iWgrjC7)|g^, " timer =Htime " Tf&ofc»£\ n>hU 

[0 0 8 1] 
(^>f>jiaa-^>fli5!lji!ll:05) 

5fc"f, 2>bD-7ltt, fg#rst _level & l//<;i/tfi;frlpjj& 3 JC*fLTffi;fr 

(^f'yys 3 0 1). 
rtllCtU. lx^<;i/m*iai?&3 T'te. 2 8(0*9>Ml3V" 0" 

'J7Stl, *©ffi*Mc _out tt, ' 0" i:bTm^J^tl-5o 
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[0 0 8 2] 

i)\ t-^fc^>U^;i/ffi*iaS&3<Z)ai^##c _level #-fe>-9-#J^ny# 2x © 
tf-^^ISS&l 5x ©m*'fi#P _out <fc y *>*£v^^fr$:¥iJM-t£ (X^ 
>y^S3 0 2) 0 

£©$080©*^ " comp= 1 " T'&frofc^rlCte. tIt5^f7^S3 0 
[0 0 8 3] 

7f'VyS 3 0 2 0^g(lCD^^ " comp= 1 " T*&ofc^-£> ZI > hD-7 1 

i^^;i/m*nis&3©m*##c _out 3" •efes^^srfflM'r* (* 

TV^S 3 0 3) 0 

3©m!lfi!)^, " c _out =3" T*&o£t§-firlC&, tin^f7^S3 

o 5 <D$m\zmts 0 

[0 0 84] 

^T7^S3 0 3(Z)!f!lglJ©^, " c _out =3" Tffcfro n>ha 
-^1&, _up$rL//<;i/ffi^tai?&3lC>y-LTmi7t-S Uf^^S3 04 

) o 

zitiicj:*;, l^;i/ffiij®{&3 T'&, 2 8<Z);*J^> h-fit (c _out ) 

[0 0 8 5] 

±j$lfc^f^^S 3 0 2i:t" com P =i" x*te\*^nmW}£frf~Wr&. XfcJU 
Xrvf-S 3 0 3 CT° c _out =3" tfflSU^ tlfcfB^, 3> 

1WU _ram £ig#Mg-if#£ A-/ 7 r 4 fC*f Lt{iJAt5 il&K. -fe>^ 

y * 2x ®RAMx izft LTM#ltcR_x fem^-TS (Xf7^S 3 0 5 

) o 

ZltUC<fc»K t>t^D >^2x ©RAM17x {C(i, b^;i/ffi^j|lIS& 3 © 
ffi;frfg#c _out ##£&£*i£„ 

ZL<D%im<D&.. -hfE0 3 <D*^f >^SidMS Uf>y^S 3 0 6) „ 



ffiSE#¥ 10-3097927 



#3E 9 — 313432 



[0 0 8 6] 

-*&*Htag&l 5x ©m*fi#P _out fc^lC, iUi7>^6T'©^>0m!l 

level ) ©Sfcjfc&jfoT, l^;WC*fjS b fe j& 9 > hit (c _out ) 

>V^2x ©RAM 1 7x (Cflf$&&. 

z.<Djj?y M (c _out ) „ -tt3tt>t> u^ovm^m^s oijyy* 2 8 <d% 

oT l/^^/ffi^jEIftS Offi^ifc _level " levell.O" leveli.l" 
✓V " leveli.l" j^e>" levell.2" 'vfc J: 3 \Z 1/*C/1/#±#S 0 

[0 0 8 7] 

Ife^oT. $fe-r> " levell.O" T?" com P = 1 " £&£>&VM£te:> fcT-**fe*I 
®S&1 5x ©ffi^fg-Sf-p _out levell.O" »; tiffin t. ^ 5 ' £ 
, *^*fltS&f^»T-rS levell.O" RAM17x}:H 

^©l^;MC*f£frb£#?> h-fit (c _out =0) 

fit, " levell.O" T* n comp= 1 " " leveli.l" Tf" comp= 1 

" fcfce>&VMSH:, fcT-^tfefcllllSIU 5x ©m^jM#P _out levell.O" £. 

" leveli.l" ©rsic&siivo d^c&sfcg), «#^KifrfMilT1-£ i/^<;i/# 

" leveli.l" £:&)££*W RAMI 7x JCtt, ^© 1"<;WCM/S h iLil V > MS 
(c _out = 1) 3^»ga*tl« 0 

£*P$|^*aitCLT, ffi;fr*t#P _out leveli.l" £" levell.2" <£WC$>£ 
B#tC&" levell.2" lC&Jt£*U m^M^P _out #" levell.2" levell.3 
" <Dm\Z%>&mz.\%" levell.3" jC^SStl, *f£& L ? > hffi (c _ou 
t =2, 3) tf>#£&^)W;fc>;ft£o 
[0 0 8 8] 

(*jyym : 03) 

— 1 0 4©m>J©igr timer ^Etime " T*$>^fcm& (WSP 
#-fT©*>f Vfittimer #«*^aB|WEtime ZMZ-fcHZ) „ Xtt, *"rVZf 
S 1 0 6©fIJS!I©^" comp= 1" «e»ofe»-& (l/^;i/ffi^IlIJ^3(Z)m^# 
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c _level ffi % V>7 2x CQfcf-^^^Iia^l 5x (D& 

Xm^p _out £±®o£h£) , 3>hn-5lH m^«lfrffr&rr£:U 
trans >-y-#J^D y ? 2 x ©-fe^ifl 6x JC*f 
(7,TVZfS 109) , 

ex T©*wat»f^^»T't«. 

[0 0 8 9] 

zox^yjs i o 9<Dmm&. xit. ^T&vfcfj >mmm (x^v^s 

10 8) " timer =Htime " Tffcjfro (ftSB#-f V£>#>f Vf 

timer ^cfi^a^raHtime SMT V\ £ „ 3>hD-7lil 1/ 
i/^^l/^^ir _sel n M ^^t>^^T©M^ 1 ~M 

mnizMmvfe-tyy-pi'fav ? 2 1 ~2 n lC*fLT, Xfy^S 1 04—S 1 
0 9 ©^I^ffofe^^WKtS (^r^^S 110) „ 
[0 0 9 0] 

Z.OlT.J-yzfS 1 1 0©WJ©*g*. " r _sel =n" =2>h 

X#<Z>l/^#iiir _sel 1" {C^U Xf'^SlO4^f,0#jilI5:i 

" r _sel = n" T'fcfr o £^-£rtC&, 3>hn-51li, #Ctf>«c ( 
x+1) ©-fe>-b-^J>^n^^ 2 X+1 ZMMit-t&fetblZ.. ft%HUZ?*$<DUZsZ. 
*Ur _sel S:>f>^U^>h LT, X-^y ^"S 1 0 4 3fr&©-£4&3lS:»yigl, 

[0 0 9 1] 

fit', 06 (A) (B) S:MV>T, ±j£<DmffiWmMttfflWlZ&Z>-ty 

WS7nvZ2 l ~2 n ©#f£&«*tt£J^T8iiJI§i-5. 

[0 0 9 2] 
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±ia®6 (a) (b> T'i±. ismitMffi&nmftftftz&L* mmi* 

V^;i/ffi*iag&3©ai*^#c _level &tf-fe >^J^ n y * 2 x ©lf-*&&l 
©g&l 5x ©ffi^7fg-5§-p _out ©M^^-T^^il't-So 

-ttkt>*>-t>-*W7Uy 9 2x ©tf-^&ftJEIi&l 5x ©m^J#-^P _out 
<±#t5*^S:^LTfey, _fclH®6 (B) tt, ifti:tt3gK:jfc8^«^## 

[0 0 9 3] 

(H6 (a) v>m^) 

9\7Uy9 2j_ ~2„ ©RAM 17 1 ~17 n lC" 3" ft 5 U 

^ffi*ia»3CDffi*^c _level fcfc. " levell.3" ilftS. 

fit, ft5f«xfflt>U-^n'yi'2x <Z>fc?-*:|ftfcIIB»l 5x <Z)ffi;&# 
#P _out JSC, levell.3" JC&Lfcfct* (P_Aj&) 

[0 0 9 4] 

(06 (B) ©«-£) 

W7Uy9 2j ~2 n ©RAMI 7 X ~1 7 n IC" 3" ##£&£ft££#K U 
^;i/ffi^JllIS&3©ffiiJ##c _level fcfc % " levell.3" 

3^t*, ^©^tctt, tr-^ffl* (p _out ) wm<±%--t& 

misx2b2>z.}nz&v. mffiwmmftftffi (fc»*>fv©*>fvtetimer > 

ra*«^RIHtime £&ofc££ (P_BU) > -tfBlII 5 <Dtf4 (* 
f'^S10 8) tffffcft, £M&l~nKttfcls1L'k>'y-m'7Uy V 2j ~2 
n lcMbTm^«Sj^T©l/^^ (c _level ) #ftj£3ft$ 0 

i©@6 (B) X\X, feSl^x©t>Wn y * 2x ©fcT-^tefcJEIK 1 
5x ©ffi*'®#P _out " levell.l" levell.2" ©|^&G3d£ Zl© 
t>^?'J^n>y^2x tC*fl,Ttt, c _level levell.2" £&5t£ft, 3© 
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mm (3tf>#-£lC«, " c _out =2") #RAM1 7x lC«£j&;fc *l£ 0 L 
T, fcf-?&*PlsI&l 5x (Affi^-fl^P _out # B levell.2" CjtLfcil^ (P 

_B2*) jc, *<Dizyvpi-7uyt 2x x*(Dmffiwmmm*m?-tz> 0 

[0 0 9 5] 

jrjy D ^^2 1 ~2 n CDRAM17 1 ~17 n tC, 7?©«ffifM»f^tCB5*r 
3fif?S (rit'd «#^MfrfN&7<Z>l^;i/ (c _level ) ICfcNfcUfcffi (c 
_out ) ) e>lc I, £tf>T% 1 ~ n IcMfS L £ir >i^^J^D y 

^2j ~2 n Sr#^rS!ll3£L/T«W«t»^ffiI»'r-6ii:««TSS. 

ioo £:H#fc-r&z:£#-e££o 

[0 0 9 6] 

(2) H2tf)Hi6C£>^ffi 

o 

[0 0 9 7] 

^^T% n> hn-7 l <D^n ^^A^^U l 8 Kit. mi izjjk-t&oteyu 
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[0 0 9 8] 

. «£x (x=l~n) £-f£>) , *©««x»C*fo£Lfcff[ (=x) ^rP^gpi^^ 
x#lz&ffl-t£ B fit, n>hn-7itt, ##sei _x Zizyy-Pizruy # 
2x ®7tn^^f>yf l lx ic*flt{i}*t5, 
rtucfc'K -fe^im^n * * 2x (cfc^T. y l 4x iz&nztifcwm 

_out fcy^n^X^fy^l lx £^btiffi7>y 6CDA;fr^JC*f L 

zi>hn-^ll±, ##psel_x $:-fe>i?-^jyn vy ^ 2x (Z)T^-n 
-f y^l 2x lZttLX&,jj-?Z> 0 

rtucfcy, •tez/vm-fu v * 2x ^cfev^r, tf-^^ms&i 5x ©mij^g 

#P _out ft*, T-^n^^.^ ^ 1 2x §r^LT3>A°U-^ 5 <Z) 1 -z><DAJj%b 
-? C +" 3§m lc*fLTm*$4x-S Uf >y/S 4 0 1) „ 
[0 0 9 9] 

ZLtllZl: »J, -fe^^J-ZD >y^2x © tf- ^fcOHlJ& 1 5x ©m*#-^P _ou 
t Sr^lC, (U^;i/m^JHIJ^3 ©m^M-^c _level ) ©BbJttffffcfU 

^(ai^WCjTOLfc*^ hffi (c _out ) ^t>Wn>y^2x®RAM 
1 7x lC#£&£*l£ Uf«y^S4 0 2) o 
[0 10 0] 

fit, n>hn-7i(i, -ff-i-shift £t>^jyn>y^2x ©^^y u 
x iZMLTftjl-rZ. 

zituc^y, i 4x izfiki$znt~mmm^s _out T^-n^x-r^/ 

S/t>y77l 3x IZttLTmiJ^Zo 

z:tllCj;»J, RAMI 7x lC*£j&£ tlfclt (c _out ) fjf#R°£: ITi 
#ffi£*l, I«ff#tA^77l 3x _out tbt, SeffiT 

IZttLTmJlZtlZo 



ffi§E#¥ 10-309 



9-313432 



r _out izm-^^t^^y. fflz.it* ^&>WLfe2tix^z>mm<D>fj>frt>m^ 

r _out IZ'&^XMIRhfz'fJ >$:^^Tffi*^Vout^e>m*-rS 
S 4 0 3) o 

[0101] 

#_tl&f9!LfcJ:e>lC. *Hi|g©^T*^ M^M#©isffi*:tfflC, _hfH@5tf) 

t% mft^mAFmz&^x. mffiwmmftmmz-femmizmfe^z 
bizTsmmteytmmmmmi o o fc^-t^r^-e^s,, 

[0102] 

tg & * -t- ■& m * <Dm m \z m m -r £ r t # x % & „ 

[0103] 
[0104] 

fi2<z>n;&£tf>j£ffiucfc^Tt;i:> ^ 1 (Dmrn^mmxit^-^ommiz^ 

m-o" ra^osST tit. 

• ¥-?&imw&<Dttt>viz. ntf b <u<Dm&mt](z>m&$:m^x ?j > 
WM*n-z>m&iz. \±->;&i)-ftmfe\s'<)\y*:m.7Lt=.o>x\ wmzmrz^zM 
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[0 10 5] 

£t=.. My^n-fUv V 2 x ~2 n £>-fe>+H 6 X ~1 6 n ilLTli. {«x.tf 
[0 10 6] 

-fe^-b-^J^n^/^ 2 1 ~2 n ©RAMI 7 X ~1 7 n £LTJ±, 
[0 10 7] 

^MPU) ^SH««C«tc««rS*ifc^Dy^A=i- K&»*ett^fft6Ii: 
tt*»W-S*«-r * 3 £ i: 

[0 10 8] 

^n^5A3- Kfcg«&i-*fc»©iB«ilM*£ Ittt, ROM. 7n>^-f 
-f*#, A-Kf-fXi?> *f^f, ^iK&^-f CD-ROM. CD- 

[0109] 

n« r £ &-§■ e> * T* %> «e vn„ 

[0 110] 
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. zammiz j; otiii l fern i j&nm 2 ©h*©j^s8©«ib*«H3hs 

[0 111] 

[Hi] 
[02] 

[0 3] 
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[04] 
[05] 

±iaiiiii#S!iMi^n 9=yj±(n>fA >flgm^n y^A£M5-r5 

[06] 
[0 7] 

So 

[0 8] 
[09] 
[010] 

i o o %mmmmn. 

l ziy h n-7 

2 X ~2 n i?>-iJ-#J:/a y * 

3 i/^;bm^m)2& 

5 ~3>Al/-# 

6 

i i j_ r-ru^Ts^ v=f- 
i 2 x 7tn ^*>r 
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1 4 x ^=E'J 



1 5 x tf- 



1 6 X 

1 7 x RAM 



l 8 yn^A^^U 
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mm 



2 
l 



'i 141 in 



s_out 




Voul 



1 
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[03] 



i S101 







timer «— 0 




V 










r_seK- 1 




*L S1 



S102 
J 

S103 




RAMttiA&tf— £ 
rsel_x,psal_xtt "h 



S106 




yes 



comp=1 ? 

no S107 

S108 



S110 




yes 



r seH— r_sel + 1 \J 



transjcttl^J 



S109 
k7 



J 



reel «— 1 



S112 



3 
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S101 

I S201 



rsttU^J 



r seH— 1 



S202 



W.ram.ltcrxtfJ:*: 




S203 

S204 



S205 



yes 



S206 

r_sel«— r_sel + 1 ~\^J f 



S207 
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S108 

T S3 01 



no 




yes 
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S305 



W.ramJtcrxtU A 



I S306 
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(B) 



ma 



level. 3 




Htime 



level. 3 



*aam 




Htime 
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C®7] 



sel xjweljctti^J 



i 

shift&rsel_xtt^l 



S401 

S402 
S403 



) 
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500 




Vout 



p_out 
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[010] 
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(B) 



clevel 
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